Abstract: The aim of this study is to gain a greater insight into the factors that affect individuals' preferences and understanding of urban soundscapes. Based on a grounded theory approach, with 53 participants in Sheffield, five categories have been revealed for the subjective understanding of soundscape: soundscape definition, soundscape memory, soundscape sentiment, soundscape expectation, and soundscape aesthetics. More specifically, to some extent, the value people place on sounds does not lie in the sound itself or its physical properties but in the positive or negative behaviors associated with sounds. Some long-term soundscape memory was preserved because the sounds correlated to something profound in people's mind to some degree. Most people like to use two evaluation criteria, namely favorite sound and annoying sound, to reflect their soundscape sentiment, but emotion is also an important part of psychological stratification, which includes joyful, angry, sad, despair, and afraid. People hope that soundscape will change as time goes by, towards the soundscape of natural and comfortable sounds mixed with entertainment, as well as simple sounds containing peaceful and joyful information; notably, people look Page 2 forward to more electronic, comfortable, and technical sounds in the future.
Introduction
One of the foremost scholars who studied the phenomenon of sound was the 18th-century philosopher George Berkeley. His Three Dialogues Between Hylas and Philonous, published in 1713, was largely a response to the work of another leading empiricist, John Locke. Berkeley's book contained the following dialogue about sound:
"Philonous: Then as to sounds, what must we think of them: are they accidents really inherent in external bodies, nor not?
Hylas: That they inhere not in the sonorous bodies, is plain from hence; because a bell struck in the exhausted receiver of an air-pump, sends forth no sound. The air, Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 4
An interesting project related to the subject matter is "One Hundred Finnish Soundscapes", a three-year research program organized and executed by the Finnish Society for Acoustic Ecology. Its primary aim is to increase the Finnish people's awareness of the meaning of soundscapes. Indeed, the notion of soundscape transcends a purely negative definition of environmental noise (Kim and Kim, 2007; Lam and Ma, 2012; Yano and Ma, 2004) , and is regarded more as the sonic component of quality of life, with positive and negative features (Schulte-Fortkamp & Dubois, 2006) .
Human society developed numerous descriptions of urban phenomena, and well-being, good environment, and quality of urban life are key issues. The economic growth in the United Kingdom (UK) highlights the significance of social sustainability. However, cities face certain problems such as the driving forces behind a crisis of public space in industrial and pre-industrial societies (Jacobs, 1961) . The de-materialization of the public sphere is driven by the media (Castells, 2000) .
Changes in soundscapes affect the overall functions and dynamics of the ecosystem and of people, and changes in sound-image compatibility conditions are significant in producing different aesthetic and affective reactions (Yu and Kang, 2008; Yu and Kang, 2009) .
Listening is one of the psychological functions through which people perceive the world. Evaluating the effects of sounds on people is primarily a subjective issue rather than one merely based on objective parameters (Kang, 2002; Kang, 2007; Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 5
Yang and Kang, 2005; Zhang and Kang, 2009) . To explore people's perceptions of soundscape, the grounded theory (GT) approach would be an appropriate method.
For example, the comprehension between the acoustical stimulus and opinions of inhabitants has been investigated qualitatively by means of the grounded theory approach (Fiebig and Schulte-Fortkamp, 2004) . GT is widely used in the social sciences and the natural sciences such as clinical medicine and psychology (Glaser, 1978; Glaser, 1998; Glaser and Strauss, 1967; Strauss and Corbin, 1998a; Strauss and Corbin, 1998b) . It is useful for generating the inductive theory from systematically collected data regarding soundscape psychological stratification.
This study aims to identify the factors related to the psychological needs of the urban soundscape to create a comfortable acoustic environment, and to identify the existing urban crisis and explore the developmental trend of soundscapes. In particular, GT is adopted to analyze the soundscape in Sheffield, a typical UK city, and data are collected from in-depth interviews with 53 local residents for two months.
Methodology

Participants and interviews
The City of Sheffield has a population of 534,500 (2008 estimate) and is one of the eight largest cities that make up the English Core Cities Group. The city has grown from its largely industrial roots to encompass a wider economic base. During the 19th century, Sheffield gained an international reputation for steel production. Numerous Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 6 innovations were developed locally, including crucible and stainless steel, fueling an almost tenfold increase in the city's population during the Industrial Revolution (Lambert, 2013) .
The idea behind data sampling in grounded theory is to select participants who will best contribute to the understanding of the problem and the research question. In this study, three types of approaches were considered to find representative interviewees:
(1) street interview: a number of open spaces and urban main roads in the city center were randomly selected, and 32 interviews were conducted correspondingly in places suitable for in-depth interviews such as coffee shops and gardens; (2) home-environment interview: 11 Sheffield-born senior citizens aged 60-70 were interviewed at their homes and asked about soundscape history; and (3) office-environment interview: 10 interviews were conducted in the university library offices to gather the views of working persons. The interviews were carried out from August 13 to September 29, 2010, and the length of each interview ranged from 30 to 120 min, with an average of 60 min.
While the grounded theory approach would not require an exact sample composition representative of the actual population, there is a good balance of sample distributions. In terms of gender, in this study the male/female ratio was 25:28, which was close to the Sheffield ratio in general, according to the 2011 Census, the Sheffield male and female population were 272,700 and 280,000 respectively (Sheffield City Council, 2011a , 2011b . The age of the interviewees ranged from 9 to 79, Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 7 representing suitable physiological ages for people to complete the interviews. In this study, 11 interviewees were of black or minority ethnic backgrounds, which was 20% of the total interviewees, close to the statistical value in Sheffield of 19.2% (Sheffield City Council, 2011a , 2011b . The interviewees were sampled at different locations including homes, libraries, offices, coffee shops and gardens, and people of different occupations were covered. The age and gender distribution of the interviewees are shown in Fig.1 . 
Data analysis
A multi-step analysis technique based on the approaches of Glaser (Glaser, 1992) was employed and is shown in Fig. 2 . The steps were as follows:
(1) Open coding: emphasising key terms in the text about the subjective understanding of soundscape and coding the text; between them? Which is the most significant of these soundscape phrases? Finally, these concepts were compared and further questions were asked based on the initial results achieved (Conrad, 1978 Page 11 (10) Generating the substantive theory: concerning the subjective understanding of urban soundscape (Glaser, 2002) .
In accordance with the above steps, the data were broken down into discrete ideas, events, and acts. Each phenomenon was related to the public attitude towards the soundscape. The open-coding process enabled the development of themes that were grounded in the data itself (Strauss & Corbin, 1998a) . Table 1 shows the process of open, axial, and selective coding based on GT, where the process involved sorting memos, labelling data, conceptualizing data, categorizing data and subcategorizing data. Open coding is the process of breaking down, examining, comparing, and conceptualizing data. As examples, some labeled sentences about the future of sounds in the sorting memos are shown in Table 1 . After the process of conceptualization, four items (a1, a5, a9, and a16) can be sorted out into one (aa1), which is about the future soundscape. The total labeled number was 218. After conceptualizing, the number decreased to 199. To a certain extent, the concepts became clearer through open coding. Axial coding occurred concurrently with open coding. In the data analysis step, the data were broken down into concepts and categories and then reassembled by axial coding. In the process of coding, a concept was defined whenever a certain phenomenon was mentioned by two or more respondents. It can be seen that 199 initial concepts were unstructured. The next step was to gather these concepts into categories based on their similarities or differences.
For example, in the process of conceptualizing data, the concepts aa1 and aa3 were Page 12 gathered into category A1. Therefore, 166 categorized items were generated (Table1).
When coding axially, the main point was to determine how categories link and crosscut. For example, the relationship among A1, A3, A5, and A6 were similar, so they were also allocated to one category labeled soundscape expectation (AA4).
Once fairly developed categories emerged, selective coding was started. Central to the procedure of selective coding was the selection of a core category and major categories related to it and to one another.
Results
Through the above procedure, five main categories were generated, as shown in Table   1 . Soundscape definition (AA1) was the core category, and the major categories were soundscape memory (AA2), soundscape sentiment (AA3), and soundscape expectation (AA4). The relationship among them was characterized as moving forward from the past to the future. Some answers about the subconscious mind form the soundscape aesthetics (AA5). Details of the linkages among categories are presented in the latter part of this section. Ultimately, the properties and characteristics of the subcategories along a dimensional range were identified.
1 Soundscape definition
(1) The soundscape is a behavior that produces a chain of effects on peoples'
lives in either a positive or a negative sense. For example, steam trains made a (2) The soundscape is also a process of imaging, as demonstrated in the recording A22: "I like the soundscape; it is comfortable and it creates the same image as in the remote villages." It involves a feeling of substitution between the hearing and visual senses. Most common is the audio-visual association (Bauer, 2013) . It is thought that the vision relies enormously on spatial analysis, but the sense of hearing relies on the analysis of time (Blackmore, 2004) .
(3) The soundscape is tactile. Soundscape is related not only to the sense of hearing but also to the sense of touch. From the perspective of physics, sound is one type of vibration. However, from apperception, sound is produced by special environments, as shown in the recordings (A47-A50), "Cold is a voice, because of mountains surrounded by the monsoon climate. Cold leads to fear and I feel fear."
Because the sounds were produced by the monsoon climate in the hills, they were related to the physical environment. Based on the respondent's view, coldness can also be regarded as a type of sound; thus, the understanding of sound goes beyond the auditory ability of the ear. Sound is related to the sense of touch in that the latter can awaken peoples' feelings towards the former. suggests that subjective experience is more closely linked to the connectivity state of the auditory cortex than to its basic sensory inputs (Hunter, Eickhoff, Pheasant, et al., 2010) .
Soundscape memory
This study has also illustrated that sound memory is a long-term memory that stays deeply hidden in people's minds. Three types of memory have been found, namely:
(1) Positive memory: When a sound is related to sentimental feelings, people wish the sounds to increase, not vanish. The reason is that people desire to retain the feeling of recalling happy days in the past, as shown in the recordings (A163-A166). The results of the survey were inconsistent with our suppositions. Before the investigation, we assumed that the noise from the iron and steel plants would have a strong noise influence on people's lives. However, the survey results revealed that the sounds from steel and iron forging did not have a strong negative effect. Rather, it was the noise from the factory management that had a negative association in people's memory. Because the respondents were laborers, their relationship with authority figures was a more crucial factor and had a direct influence on their lives.
Therefore, the sound memory retained in people's minds is that which had the most profound impact on their lives.
(3) Negative memory: During the Second World War, 589 people were killed in Sheffield by German bombing and nearly 3,000 houses were destroyed (Lambert, 2013 can remember the sounds of war bombs and machine guns. I do remember the sounds but they have no physiological effect on me. However, I was worried about the safety of my home and parents…" One can find that during the war, some people felt restless and panic-stricken. Thus, the soundscape of war has a profound effect on people's memory.
Soundscape sentiment
Soundscape sentiment is the description of present soundscape feeling. Most people use two evaluation criteria when inquiring about soundscape view: favorite or annoying sound. Fig. 3 shows the surveyed sound preferences. People mostly prefer the sounds of nature such as the sounds of birds and leaves, followed by the sounds of music and bells. Conversely, people mostly dislike the sounds of traffic and other artificial sounds. However, the discussion is broader than these usual criteria. The interviewees were allowed to talk about anything related to soundscape sentiment.
The items are divided into two subcategories:
(1 (2) Emotion Some sounds related to emotion are identified below. These data are based on the following recordings: A21, A25, A26 , A27, A44, A45, A46 and A52. While joyful sounds would be a positive emotional resource, angry, sad, and fearful sounds are negative emotions. According to clinical research, emotions change the body. For example, persistent fear in the absence of actual threat may lead to chronic, maladaptive expression of autonomic activity, such as sustained elevated heart rate and reduced parasympathetic heart rate control (Brosschot Gerin,&Thayer, 2006; Friedman, 2007; Knepp and Friedman, 2008) . Emotion is a functional provision, even if not all of its occurrences are (Frijda, 1994) . (1) Soundscape changes as time goes by. "Music needs to always be changing, city sounds and music, like movies must change" (A3 and A123). This phenomenon shows that people's expectations of urban sound environment are changing.
Soundscape expectation
(2) Simple sounds containing peaceful and joyful information. "I hope there will be more quiet background music, and I hope there will be less noisy traffic, but quiet and simple sounds, containing a lot of information, quiet, peaceful, joyful" (A15-A16).
(3) Natural and comfortable sounds mixed with entertainment. "The future of sounds will be peaceful with less traffic. Future sounds are some sounds of nature (natural river, bird songs, waterfalls, bells, silence). Sounds of traffic will be reduced by electric car" (A1-A2). "I hope there will be more peace, some natural sounds, natural river, birds and silence" (A12-A13). "I hope there will be more sounds of happy people speaking out without fear, working happily in good environment. And it will be comfortable, like a remote countryside" (A11 and A22). "Future sound is a mix of entertainment. Future sound is music in a live environment" (A5-A6). These responses show that people requirements are not only complicated but also delicate. increasing. In the future, fewer people will speak with a Sheffield accent" (A7-A8).
This phenomenon shows that the urban sound environment is becoming more varied.
The concept of soundscape tends to be more complex and diversified as society becomes more multi-ethnic.
(5) More electronic sounds and comfortable technical soundscape. "I hope there will be more electronic and less natural. And I hope there will be more comfortable music from technology and computers" (A14 and A17). "Young people are influenced by TV, computers. Artificial voices could sound like robots"(A9) .
Electronic man-made sounds will possibly become increasingly common.
Soundscape aesthetics
Compared to the above categories, soundscape aesthetics is a deeper form of soundscape understanding. According to Schafer, Bauhaus brought aesthetics to machinery and mass production (Schafer, 1977) . Thus, the invention of a subject that will qualify as acoustic design is required to enable musicians, acousticians, psychologists, sociologists, and other professionals to study soundscape and make intelligent recommendations for its improvements. Much of the creativity of an artist further enhances the mood and emotion experienced on a sympathetic chord (Seashore, 1967) . Moreover, musical works are appreciated by their melody, rhythm, speed, dynamics, timbre, intonation, and so on (Batt-Rawden, 2010). The basic purpose of music creation is to imagine, just as a painter uses imagination to paint.
Soundscape aesthetics are also displayed through the sound image (Kwon and Siebein, 2007) . The evaluation of soundscapes was explored extensively, focusing on the description of soundscape, (Schulte-Fortkamp, 2007; Zhang & Kang, 2007) . cheerful, eternal, rapid, vigorous, peaceful, classical, gentle, electrical, excited, DJ, joyful, peaceful, peaceful, electrical, cheerful, excited, electrical, light, loving, joyful, wonderful, livingly, mellow, living, joyful, gentle, wonderful, slow, joyful, happy, and hopeful. Fig. 7 shows that words such as electrical, exciting, DJ, joyful and peaceful are similar to the soundscape expectations as discussed in Section 3.4. In addition, some Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 26 words such as classical, mellow, and light enrich the description of the future soundscape. Aesthetic emotions as cognitive responses have a functional role to provide emergent motivation (Bickhard, 2000; Brehm, Miron,&Miller, 2009 ). This reflects a presupposition for a future-oriented aesthetic judgment, which confirms the subjectivity of the aesthetic preference based on motivation (Xenakis, Arnellos, &Darzentas, 2012) .
3.6
Links among the categories 
Discussion
Three key points need to be discussed, considering the three stages of the past and memory, the present and sentiment, and the future and expectation:
(1) Why do sounds from the past stay in our mind? How do we forget?
(2) What are the major problems that face the UK at present?
(3) What are the trends in future soundscape? Does it reflect the evolution of society?
Long-term soundscape memories such as sounds from World War II are preserved in the human mind. However, these memories are forgotten. The forgetting mechanism was initiated by Ebbinghaus in 1885, which still persists at present. Decay theory evolved from the seminal research of Ebbinghaus, wherein he proposed that Fangfang Liu & Jian Kang: Cities [DOI:10.1016 /j.cities.2015 Cities, Volume 50, 2016, Page 28-39 Page 28 forgetting appears as a function of time, whereas learned material decays as time goes
by (Müller and Pilzecker, 1900) . However, arguments were raised on whether the materials and tasks that occupy time are involved in the forgetting process because of their interference with the to-be-retained material. The materials and tasks that intervene between presentation and recall may interfere with the to-be-remembered items. This phenomenon was named "retroactive interference" (RI) (Müller and Pilzecker, 1900) . Dewar stated that RI plays a role in (everyday) forgetting. Similarity, which is most frequently associated with RI, is not a "requirement" for RI effects to emerge but mental effort which can cause considerable disruption to everyday memory (Dewar,Cowan,&Sala, 2007) . Therefore, long-term soundscape memories such as sounds from World War II were preserved because they have a vital degree of correlation.
Sound is also an experience related to the climatic environment, the experience of individual life, and the experience of historical events. When a sound is associated with positive feelings, people wish that the sound could be increased rather than eliminated. This paper discovered a number of soundscape features in Sheffield and focused on the sounds that were considered important either because of their individuality, number, or domination. To some extent, the locals are the most direct and important audience. Page 29 (Deng,Wu,&Shi,2009; Schulte-Fortkamp, 2013) . The responses from the interviewees in this study show that the protection and preservation of local soundscape should be considered. Soundscape is now facing challenges because of the diverse cultures in the sound fields (Kang, 1998) determinism," which states that a person's behaviors both influence and are influenced by personal factors and the social environments, humans can use foresight to make rapid unceasing adaptation and use feedback mechanisms to move the social system rapidly to meet their needs. The future soundscape will be directed by the demands of the people. This is similar to Wilson's concept of "consilience," where urban natural systems and human systems interact and alter one another, producing an energetic synthesis in the process (Steiner, 2011 ). People's preference for electronic soundscape probably reflects the development of the entire society.
Conclusions
This article explores peoples' psychological understanding of urban soundscape People's complexity determines the complexity of soundscape perception: the article suggests that people need to reduce the sound pressure level of the environment and that the urban soundscape is expressed by favorite and annoying sounds. Actually, people's sound experience is a more complex and diverse experience mode, and we should focus on urban landscape perception models and attributes. Because soundscape is not fully reflected by physical measurement and evaluation, it should be combined with positive and negative significance in soundscape evaluation. Urban planning of soundscape should contain more refined emotion attribute evaluation, and the investigation of soundscape, especially in areas of crowds that live under a special historical background, need to consider their particular soundscape life experience. Soundscape is closely related to the city history, culture, and time. It is a multidimensional awareness. The future investigation of soundscape shows that the soundscape design should not be in a fixed style; people hope to have fresh soundscape experiences as time goes by. To some extent, the
